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A. AMBROSETTI AND V. COTI ZELATI RESUME. -Nous prouvons 1'existence d'orbites de non-collision avec grand period pour une classe de systèmes dynamiques de type keplerien.
INTRODUCTION
In this paper we study the existence of T-periodic solutions for a system of ordinary differential equations of the form where V is a Keplerian-like potential, i. e. V (x) behaves for x close to 0, a being any real number greater than 0. We prove that, for large T, such a system has a non-collision T-periodic solution (i. e. a solution which does not cross the origin) under the only assumption that V attains its maximum on the boundary of an open set which contains the origin.
A potential of such kind arises, for example, if at x = 0 there are z positive charges sorrounded by z + k (k > 0) negative ones uniformly distributed on a shell containing x = 0. Then V(x)==2014z/~ I inside the shell, while V ( x) = x at infinity.
The existence of periodic solutions of ( 1) when V' : -and a >-2 (or, more precisely, the case of strong forces -see [6] for a definition) has been studied in [1] , [3] , [6] , [8] , see also [2] for a review of the results in this and related fields. We notice that in such a case all the periodic solutions are non-collision orbits.
The situation is much more complicated when a _ 2. For some partial results for a > 1 we refer to [5] (see also [4] for a somewhat different class of potentials). In particular, the results of [5] [7] .
Actually, in the present paper, we show that Kepler's potential is very sensitive to perturbation, at least in the sense that even a very small perturbation far from the singular set (if it goes in the "right" direction)
can assure the existence of non-collision orbits.
The results proved here have been announced in the C.R. Acad. Sci. Paris note [0] .
ASSUMPTIONS AND MAIN EXISTENCE RESULTS
We consider a potential R) satisfying (VI) 
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Given T > 0 we look for solutions of where V' denotes the gradient of V.
We say that a solution y (t) of ( P) is a non-collision orbit if y (t) ~ 0, From (5) and (6) One can now proceed as in the proof of the theorem by Lyusternik and Fet on the existence of one closed geodesic on a compact Riemannian manifold (see [9] , Theorem A. 1. 5). In fact, letting E > 0 be such that we can work in the set ( u:
where the PS condition holds according to Lemma 5. Since the minimum on such a set is achieved on { V (x) = b ~ , set which is homeomorphic (through C) to the existence of a critical point u such follows. Lastly, if such a critical point is such that u (t) e r, 'd t, then for the corresponding solution y (t) = U (tiT) one would find y (t) = yo. (ii) if Q is convex, then y (t) e Q, V t. Proof. -The only point where (V3) has been used is in proving Lemma 5 . If N = 2, this can be avoided using Lemmas 2-4 jointly with the arguments of [6] . We will be sketchy here. Let Ao = {u~039B: u is noncontractible to a constant in 039B}. It is possible to show that fT is (bounded from below on H and) coercive on Ao. Since 1: c Ao, (7) 
